SPECIFICATION 



CIRCUIT SUBSTRATE AND ELECTRONIC EQUIPMENT 

5 BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a circuit 
substrate having a first substrate that is loaded with 
circuit elements on a first surface thereof and a second 
10 substrate that is loaded with the first substrate, and 
electronic equipment that is loaded with the circuit 
substrate and is formed on the circuit substrate. 
Description of the Related Art 

Noise reduction elements for reducing noises 
15 between a power source and the ground are provided in the 
vicinity of a semiconductor chip that is loaded onto a 
board such as a mother board and a daughter board. 

Fig. 1 is a view typically showing a conventional 
example in which a semiconductor chip is loaded onto a 
20 mother board. 

According to the conventional example shown in Fig. 
1, first, a substrate 80 is prepared in addition to a 
mother board 70 , and a semiconductor chip 60 is mounted on 
a surface 80a of the additionally prepared substrate 80 and 
25 in addition noise reduction elements 90 are disposed around 
the mounted semiconductor chip 60, but the semiconductor 
chip 60 is not mounted directly on a surface 70a of the 
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mother board 70. On a back surface 80b of the substrate 80, 
there is formed a large number of pads (not illustrated). 
And at the position of the back surface 80b , wherein the 
respective pad is formed, there is provided a soldering 
5 ball 81. On the other hand, also on the surface 70a of the 
mother board 70, as shown in Fig. 1 indicating part of the 
mother board 70, there is formed a large number of pads 71. 
Further, on the surface 70a of the mother board 70 there 
are provided soldering resists 72 each between the mutually 

10 adjacent pads 71. 

In Fig. 1, as well as in Fig. 2 which will be 
later described, for the sake of the better understanding 
of the soldering balls 81 and the pads 71 on the surface 
7 0a of the mother board 70, there are shown the soldering 

15 balls 81 and the pads 71 with enlargement and reducing the 
number of those elements. Further, while the semiconductor 
chip 60 mounted on the substrate 80 is packaged, Fig. 1 and 
Fig. 2 show the surface 80a of the substrate 80 removing a 
package member . 

20 The substrate 80, on which the semiconductor chip 

60 is mounted, is electronically connected with the mother 
board 70, when the soldering balls 81 are heated so that 
their pads are soldered. Fig. 1 shows a state before the 
soldering is carried out. 

2 5 By the way, in order to enhance a noise reduction 

factor due to noise reduction elements , it is effective 
that the noise reduction elements are disposed in the 
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vicinity of a semiconductor chip as closer as possible, or 
that the noise reduction elements are disposed as much as 
possible . 

When the noise reduction elements are disposed on 
5 a board, if it is intended that a large number of noise 
reduction elements are disposed, it would undesirably 
involve a cost up and large-sizing of a board. Thus, it is 
tried that a noise reduction factor is enhanced with a 
small number of noise reduction elements. For example, as 

10 shown in Fig. 2, there is raised an example in which noise 
reduction elements are disposed in the vicinity of a 
semiconductor chip as closer as possible. 

Fig. 2 is a view typically showing another 
conventional example in which a semiconductor chip is 

15 loaded onto a mother board. 

A different point of the example shown in Fig. 2 
from the example shown in Fig. 1 is that the noise 
reduction elements 90 are disposed on the back surface 80b 
of the substrate 80 on which the semiconductor chip 60 is 

20 mounted, but not on the surface 80a. Japanese Patent 

Publication TokuKai. 2001-144246 (pages 3-4, Fig. 1 and Fig. 
2) discloses such a technology that the noise reduction 
elements 90 are disposed on the back surface 80b of the 
substrate 80 . 

25 The noise reduction elements 90 shown in Fig. 2 

are disposed in an area S on the back surface 80b of the 
substrate 80, in which the semiconductor chip 60 is mounted 
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on the surface 80a. On the back of the semiconductor chip 
60, there are arranged several thousands of connection 
terminals at close intervals. When the semiconductor chip 
60 is mounted on the substrate 80 , the connection terminals 
5 of the back of the semiconductor chip 60 are electronically 
connected with the surface 80a of the substrate 80. 
According to the example shown in Fig. 2, the noise 
reduction elements 90 are located just below the connection 
terminals of the semiconductor chip 60, and thus are 

10 disposed nearer the semiconductor chip 60 as compare with 
the example shown in Fig. 1. Accordingly, the noise 
reduction factor by the noise reduction elements 90 shown 
in Fig. 2 will be enhanced. 

However, an increment of the operating speed of 

15 the semiconductor chip needs further reduction of noises 
without an increment of the number of noise reduction 
elements . 

By the way, an electric power is supplied via the 
mother board 70 to the semiconductor chip 60 which is 

20 mounted on the surface 80a of the substrate 80. That is, 

the electric power is supplied to the semiconductor chip 60 
through the mother board 70, the soldering balls 81, and 
the substrate 80, in the named order. A large number of 
pads formed on the back surface 80b of the substrate 80 

25 include a power pad connected to a power terminal, and a 
ground pad connected to a ground terminal, of the mounted 
semiconductor chip 60. In the event that the power pad is 
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apart from the semiconductor chip 60, or the ground pad is 
apart from the semiconductor chip 60 # it will cause large 
noises to be generated while the electric power is supplied 
to the semiconductor chip 60. In case of the example shown 
5 in Fig. 2, a power supply path to the semiconductor chip is 
elongated. Thus, this involves a possibility that it is 
difficult to reduce noises to a sufficient level, while a 
disposition of the noise reduction elements 90 nearer the 
semiconductor chip 60 as compared with the example shown in 
10 Fig. 1 makes it possible to enhance the noise reduction 
factor by the noise reduction elements 90. 

SUMMARY OF THE INVENTION 
In view of the foregoing, it is an object of the 
15 present invention to provide a circuit substrate and 
electronic equipment in which noises are reduced to a 
sufficient level. 

To achieve the above-mentioned object, the present 
invention provides a circuit substrate comprising: 
20 a first substrate on a first surface of which 

circuit elements are loaded; 

a second substrate on which the first substrate is 
loaded; and 

noise reduction elements each sandwiched between 
25 an area of a second surface of the first substrate over 
against the first surface of the first substrate and a 
surface of the second substrate facing the second surface 
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of the first substrate, the noise reduction elements each 
being connected between a power source terminal of the 
second surface of the first substrate and a power source 
terminal of the surface of the second substrate, and/or 
5 between a ground terminal of the second surface of the 

first substrate and a ground terminal of the surface of the 
second substrate. 

According to the circuit substrate of the present 
invention as mentioned above, the noise reduction elements 

10 are each sandwiched between an area of a second surface of 
the first substrate over against the first surface of the 
first substrate and a surface of the second substrate 
facing the second surface of the first substrate, and thus 
the noise reduction elements are disposed in the vicinity 

15 of the circuit elements. This feature makes it possible to 
enhance a noise reduction factor by the noise reduction 
elements. Further, according to the circuit substrate of 
the present invention, the terminal of the noise reduction 
element serves as a part of the path of supply of electric 

20 power to the circuit elements, and the noise reduction 

elements are located just below the circuit elements. Thus, 
this feature makes it possible to shorten the path of 
supply of electric power to the circuit elements, and 
thereby preventing generation of a large noise up to a 

25 supply of an electric power to the circuit elements. That 
is, according to the circuit substrate of the present 
invention, the noise reduction factor by the noise 
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reduction elements is enhanced and generation of a large 
noise is prevented. Thus, it is possible to reduce noises 
to the sufficient level. 

In the circuit substrate according to the present 
5 invention as mentioned above, it is acceptable that the 
noise reduction element is a chip condenser. 

Further, in the circuit substrate according to the 
present invention as mentioned above, it is preferable that 
a signal terminal of the second surface of the first 
10 substrate is connected with a signal terminal of the 

surface of the second substrate in accordance with a ball 
grid array system. 

An adoption of the ball grid array system makes it 
possible to narrow arrangement pitches of the signal 
15 terminals of the first substrate and the second substrate, 
and thereby contributing to a densif ication of mounting of 
electronic components . 

To achieve the above-mentioned object, the present 
invention provides electronic equipment on which a circuit 
20 substrate is loaded, the electronic equipment being 
operative in accordance with an electronic circuit 
constructed on the circuit substrate, wherein the circuit 
substrate comprises : 

a first substrate on a first surface of which 
25 circuit elements are loaded; 

a second substrate on which the first substrate is 
loaded; and 
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noise reduction elements each sandwiched between 
an area of a second surface of the first substrate over 
against the first surface of the first substrate and a 
surface of the second substrate facing the second surface 
of the first substrate, the noise reduction elements each 
being connected between a power source terminal of the 
second surface of the first substrate and a power source 
terminal of the surface of the second substrate, and/or 
between a ground terminal of the second surface of the 
first substrate and a ground terminal of the surface of the 
second substrate. 

Thus, also according to the electronic equipment 
of the present invention, it is possible to reduce noises 
to a sufficient level. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view typically showing an example in 
which a semiconductor chip is loaded onto a mother board. 

Fig. 2 is a view typically showing another example 
in which a semiconductor chip is loaded onto a mother board. 

Fig. 3 is a perspective view of a personal 
computer that is an embodiment of electronic equipment of 
the present invention. 

Fig. 4 is a view typically showing a state that a 
package of a CPU is mounted on a mother board disposed 
inside a main frame of the personal computer shown in Fig. 
3. 
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Fig. 5 is an enlarged detail of a portion 
encircled by a dashed line, of the circuit substrate shown 
in Fig. 4. 



5 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Hereinafter, there will be explained a personal 
computer by way of example of an embodiment of electronic 
equipment of the present invention. 

Embodiments of the present invention will be 
10 described with reference to the accompanying drawings. 

Fig. 3 is a perspective view of a personal 
computer that is an embodiment of electronic equipment of 
the present invention. 

A personal computer (PC) 10 comprises: a main 
15 frame section 11 incorporating therein a CPU (central 

processing unit), a RAM (random access memory), a hard disk 
and so on; a display unit for displaying an image and a 
string of characters on a display screen 12a in accordance 
with an instruction from the main frame section 11; a 
20 keyboard 13 for inputting an instruction of a user to the 
PC 10; and a mouse 14 for inputting an instruction 
according to an icon or the like displayed at a designated 
position on the display screen 12a. The PC 10 corresponds 
to the electronic equipment of the present invention. 
25 The main frame section 11 has, on the outside 

appearance, a flexible disk mounting slot 11a onto which a 
flexible disk (FD) is loaded, and a CD-ROM mounting slot 
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lib onto which a CD-ROM is loaded. Inside the main frame 
section 11, there are incorporated a flexible disk drive 
(not illustrated in Fig. 1) for driving the flexible disk 
loaded through the flexible disk mounting slot 11a, and a 
CD-ROM drive (not illustrated in Fig. 1) for driving the 
CD-ROM loaded through the CD-ROM mounting slot lib. 

Inside the main frame section 11, there is 
disposed a mother board 21. The CPU incorporated into the 
main frame section 11 is a package that is loaded with a 
semiconductor chip. This package is mounted on the mother 
board 21. The RAM incorporated into the main frame section 
11 is mounted on the mother board 21 by a connector 
provided on the mother board 21. On the mother board 21, 
there are additionally mounted various types of electronic 
parts such as a QFP (Quad Flat Package) type of 
semiconductor package, transistors, resistance elements, 
and a crystal oscillator, which are not illustrated. 

Fig. 4 is a view typically showing a state that a 
package of a CPU is mounted on a mother board disposed 
inside a main frame of the personal computer shown in Fig. 
3. 

Fig. 4 shows a CPU package 22 and a portion, on 
which the CPU package 2 2 is mounted, of the mother board 21. 
A combination of the CPU package 22 and the mother board 21 
corresponds to an embodiment of a circuit substrate of the 
present invention. The CPU package 22 corresponds to a 
circuit element referring to in the present invention. The 
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mother board 21 corresponds to the second substrate 
referring to in the present invention. 

The CPU package 22 shown in Fig. 4 has a 
semiconductor chip 221, a substrate 222, a large number of 
5 soldering balls 223, and a plurality of chip condensers 224. 
The CPU package 2 2 is a BGA (Ball Grid Array) package that 
is mounted on the surface 21a of the mother board 21. In 
Fig. 4, for the purpose of illustration of the 
semiconductor chip 221, there is shown the CPU package 2 2 

10 in a state that a package member is removed. And for the 

purpose of better understanding of the soldering balls 223, 
the number of soldering balls 223 are reduced in 
illustration, and the respective soldering ball 223 is 
enlarged in illustration. The semiconductor chip 221 shown 

15 in Fig. 4 serves as the CPU, and is mounted on a surface 

222a of the substrate 222 in a state that it is not molded. 
While it is not illustrated, on the back of the 
semiconductor chip 221, there are arranged four thousand or 
more pieces of connection terminals at interval of lSOptm. 

20 The substrate 222 shown in Fig. 4 is of a multi- 

layer construction in which a plurality of wiring patterns 
is formed and wiring patterns of different layers are 
electrically connected to one another by vias . While it is 
not illustrated, on the surface 222a and the back 222b of 

25 the substrate 222, there are formed a large number of pads 
to which are each connected to a wiring pattern and a via. 
The four thousand or more pieces of connection terminals. 
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which are arranged on the back of the semiconductor chip 

221 shown in Fig. 4, are electrically connected to the pads 
of the surface 222a of the substrate 222. The substrate 

222 shown in Fig. 4 corresponds to the first substrate 
5 referred to in the present invention. 

A large number of soldering balls 223 of the CPU 
package 22 shown in Fig. 4 is provided at a position, in 
which the associated pad is formed, of the back 222b of the 
substrate 222. The plurality of chip condensers 224 of the 

10 CPU package 22 is provided in an area S, in which the 

semiconductor chip 221 is mounted on the surface 222a, of 
the back 222b of the substrate 222. Accordingly, two chip 
condensers 224 are disposed in the vicinity of the 
semiconductor chip 221, and whereby the noise reduction 

15 factor is enhanced. The chip condensers 224 correspond to 
the noise reduction elements referred to in the present 
invention. In Fig. 4, there are shown two chip condensers 
224 in the area S, and the soldering balls 223 in areas out 
of the area S. The two chip condensers 224 shown in the 

20 area S, the soldering ball 223 shown in the just left of 
the area S, and the soldering ball 223 shown in the just 
right of the area S, are encircled by a dashed line. 

On the surface 21a of the mother board 21 shown in 
Fig. 4, there are formed a large number of pads 211, and 

25 there are formed soldering resists 212 each provided 

between the adjacent pads 211. In Fig. 4, for the sake of 
the better understanding of the pads 211, there are shown 
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the pads 211 with enlargement but reducing the number of 
those elements. The mother board 21 is, in a similar 
fashion to that of the substrate 222, also of a multi-layer 
construction in which a plurality of wiring patterns is 
5 formed and wiring patterns of different layers are 
electrically connected to one another by vias . The 
plurality of wiring patterns includes a power source line 
connected to a power source (not illustrated) , and a ground 
level line connected to a ground level. 

10 The CPU package 22 is electronically connected 

with the mother board 21 in such a manner that the 
soldering balls 223 provided on the CPU package 22 are 
heated so that the pads formed on the back 222b of the 
substrate 222 are soldered together with the pads 211 

15 formed on the surface 21a of the mother board 21. Fig. 4 

shows the CPU package 22 and the mother board 21 in a state 
that they are soldered together. 

Next, referring to Fig. 5, there will be explained 
an electrical connection between the mother board 21 and 

20 the CPU package 22. 

Fig. 5 is an enlarged detail of a portion 
encircled by a dashed line, of the circuit substrate shown 
in Fig. 4. 

Fig. 5 shows the details of the two chip 
25 condensers 224 in the area S shown in Fig. 4. Each of the 
two chip condensers 224 has a power source terminal 2241 at 
the left side of the figure and a ground terminal 2242 at 
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the right side of the figure. Fig. 5 shows further the 
soldering ball 223 shown in the left of the area S, and the 
soldering ball 223 shown in the right of the area S, shown 
in Fig. 4. Fig. 5 shows furthermore the pads 211 formed on 
the surface 21a of the mother board 21, and pads 2221 
formed on the back 222b of the substrate 222. Also in Fig. 
5, for the sake of the better understanding of the pads 211 
and 2 221, there are shown the pads 211 and 2221 with 
enlargement but reducing the number of those elements. 
There are provided soldering resists between the pads 211 
of the surface 21a of the mother board 21, and between the 
pads 2221 of the back 222b of the substrate 222. In Fig. 5, 
the soldering resists are represented by hatching. Fig. 5 
typically shows part of the sectional structures of the 
mother board 21 and the substrate 222. That is. Fig. 5 
shows, as a part of the sectional structure of the mother 
board 21, a power source line 213V and a ground line 213G, 
of the mother board 21, and vias 214V and 214G connected to 
the power source line 213V and the ground line 213G, 
respectively. Further, Fig. 5 shows, as a part of the 
sectional structure of the substrate 222, a portion 
connected to the pads 2221, of vias 2222V for electrically 
connecting the pads 2221 formed on the back 222b of the 
substrate 222 with a power source terminal (not 
illustrated) of the semiconductor chip, and a portion 
connected to the pads 2221, of vias 2222G for electrically 
connecting the pads 2221 formed on the back 222b of the 
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substrate 222 with a ground terminal (not illustrated) of 
the semiconductor chip. The vias 214V, 214G, 2222V and 
2222G shown in Fig. 5 extend in the vertical direction of 
the figure. 

5 Of the pads 2221 of the substrate 222 shown in Fig. 

5, the pad, which is connected to one end of the via 2222V 
of which another end is connected to a power source 
terminal (not illustrated) of the semiconductor chip, is 
referred to as a power source pad 2221V, and the pad, which 

10 is connected to one end of the via 2222G of which another 
end is connected to a ground terminal (not illustrated) of 
the semiconductor chip, is referred to as a ground pad 
2221G. The power source pad 2221V of the substrate 222 
corresponds to the power source terminal of the first 

15 substrate referred to in the present invention. And the 
ground pad 2221G of the substrate 222 corresponds to the 
ground terminal of the first substrate referred to in the 
present invention. While the illustration is omitted, the 
power source terminal of the semiconductor chip is disposed 

20 just above the power source pad 2221V, and the ground 

terminal of the semiconductor chip is disposed just above 
the ground pad 2221G. Accordingly, the power source pad 
2221V is connected to the power source terminal of the 
semiconductor chip through the via 2222V in the shortest 

25 distance, and the ground pad 2221G is connected to the 

ground terminal of the semiconductor chip through the via 
2222G in the shortest distance. The power source pad 2221V 
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and the ground pad 222 1G are provided within the area S. A 
solder 31 solder the power source pad 2221V and the power 
source terminal 2241 of the chip condenser 224. A solder 
32 solders the ground pad 2221G and the ground terminal 
5 2242 of the chip condenser 224, The pad 2221 of the 

substrate, on which the soldering balls 223 are provided as 
shown in Fig. 5, is referred to as a signal pad 2221S. The 
signal pad 2221S of the substrate 222 shown in Fig. 5 
corresponds to the signal terminal of the first substrate 

10 referred to in the present invention. 

Of the pads 211 of the mother board 21 shown in 
Fig. 5, the pad, which is connected to the power source 
line 213V via the via 214V, is referred to as a power 
source pad 211V, and the pad, which is connected to the 

15 power source line 213G via the via 214G, is referred to as 
a ground pad 211G. The power source pad 211V of the mother 
board 21 corresponds to the power source terminal of the 
second substrate referred to in the present invention. And 
the ground pad 211G of the mother board 21 corresponds to 

20 the ground terminal of the second substrate referred to in 
the present invention. The power source pad 211V of the 
mother board 21 is disposed over against the power source 
pad 2221V of the substrate, and the ground pad of the 
mother board 21 is disposed over against the ground pad 

25 2221G of the substrate. The pad 211 of the mother board 21, 
which is disposed over against a signal pad 2221S of the 
substrate, is referred to as a signal pad 211S. The signal 
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pad 211S of the mother board 21 corresponds to the signal 
terminal of the second substrate referred to in the present 
invention. A soldering ball 223 is heated so that the 
signal pad 21 IS of the mother board 21 and the signal pad 
5 2221S of the substrate are soldered together. 

A solder 33 solders the power source pad 211V of 
the mother board 21 and the power source terminal 22 41 
soldered together with the power source pad 2221V of the 
substrate, of each of the chip condensers 224 disposed in 

10 the area S. On the other hand, a solder 34 solders the 
ground pad 211G of the mother board 21 and the ground 
terminal 2242 soldered together with the ground pad 2221G 
of the substrate, of each of the chip condensers 224 
disposed in the area S. 

15 The electric connection of the mother board 21 and 

the CPU package 2 2 as mentioned above forms a path of power 
supply to the semiconductor chip 221 shown in Fig. 4 which 
is loaded onto the substrate. This path is provided, at 
the power source side, by the power source line 213V of the 

20 mother board 21, the via 214V connected to the power source 
line 213V, the power source pad 211V of the mother board 21, 
the power source terminal 2 241 of the chip condenser, the 
power source pad 2221V of the substrate, the via 2222V 
connected to the power source pad 2221V, and the power 

25 source terminal (not illustrated) of the semiconductor chip 
in the named order. Further, the path is provided, at the 
ground side, by the ground terminal (not illustrated) of 
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the semiconductor chip, the via 2 222G connected to the 
ground pad 2221G of the substrate, the ground pad 2221G, 
the ground terminal 2242 of the chip condenser, the ground 
pad 211G of the mother board 21, the via 214G connected to 
5 the ground pad 211G, and the ground line 213G of the mother 
board 21. Accordingly, the power source terminal 2241 and 
the ground terminal 2242 of each of the two chip condensers 
224 shown in Fig. 5 serve as a part of the path of supply 
for electric power to the semiconductor chip 221 shown in 

10 Fig. 4. As mentioned above, the power source pad 2221V of 
the substrate is connected to the power source terminal of 
the semiconductor chip through the via 2 2 22V in the 
shortest distance, and the ground pad 2221G of the 
substrate is connected to the ground terminal of the 

15 semiconductor chip through the via 222 2G in the shortest 
distance. Accordingly, this makes it possible to prevent 
generation of a large noise up to a supply of electric 
power to the semiconductor chip 221. 

Incidentally, the present invention is not 

20 restricted to one, as in the present embodiment, in which 
the chip condensers 2 24 are connected both between the 
power source pad 2221V of the substrate and the power 
source pad 211V of the mother board 21, and between the 
ground pad 2221G of the substrate and the ground pad 211G 

25 of the mother board 21. And according to the present 

invention, it is acceptable that the chip condenser 224 is 
connected either between the power source pad 2221V of the 



substrate and the power source pad 211V of the mother board 
21, or between the ground pad 2221G of the substrate and 
the ground pad 211G of the mother board 21. As in the 
present embodiment, one, in which the chip condensers 224 
5 are connected both between the power source pad 2221V of 
the substrate and the power source pad 211V of the mother 
board 21, and between the ground pad 2221G of the substrate 
and the ground pad 211G of the mother board 21, is more 
effective in reduction of noises. However, even in the 

10 event that the chip condenser 224 is connected either 

between the power source pad 2221V of the substrate and the 
power source pad 211V of the mother board 21, or between 
the ground pad 2221G of the substrate and the ground pad 
211G of the mother board 21, it is possible to expect an 

15 excellent effect in reduction of noises as compared with 

the prior art. In the event that the chip condenser 224 is 
connected only between the power source pad 2221V of the 
substrate and the power source pad 211V of the mother board 
21, it is acceptable that the ground pad 2221G of the 

20 substrate and the ground pad 211G of the mother board 21 
are connected together with one another by the soldering 
balls in a similar fashion to that between other signal 
pads, or not connected. In the event that the chip 
condenser 224 is connected only between the ground pad 

25 2221G of the substrate and the ground pad 211G of the 

mother board 21, it is acceptable that the power source pad 
2221V of the substrate and the power source pad 211V of the 



19 



et 1 



Xfif 



.0^ 



>e* 



co 



to 



*e" 



, 6 <* 



to 



tff e 



\)O a 



a* e ,t^ & . . 9 rfo* 



,t* a 



t e 



so 



x>a 



.0^ 



*** ***** ***** 



,t* a 



t® 



. ^ ^ ce te^ 



4.* 



pa^- 



tff e 



atvo- 



pa 



tff 



.tff 



-off 



itvo- 



tff e 



te' 



.iff ; 



aV 



off*** 0 

tff e s .* wr a ie tv9' 



tff s 



** 



,a^ s 



a* e 



to 



\0 



iff 
ttv oS 6 



pa^ s 



fft 



d^ 6 



fft 



iff 



3 o^ 



tff aX 



c a^ 



iff 



ft6< 



, c eff 



ide' 



iff 



tff at 



ttv© 



te 



8t 



tff e 

a^ s 



? a 



tff s 



to- 



? a 



tte 



as 



s ff° 



ta 



,Nje 



o* 



,ji.a s 



as 



t^e 



ve" 



^9 



****** a as 

a ? a ^ eje*** 9 A s^ „ 
s e^ ^ 0 * & 16 .^ 

t^ s . _ as a _^ as V cffi^ 



a» 0 



V5 



as rt *»s 

£ t^ ^ caJ&r 



»t^ S 



* ose ? a ' 



as 



se 



a 



a^ 



se 



V a 



a* 6 



3.CTCV 



at**' 



ce 



a c 

o^° 
j6 a- _ %11 



re9 



iff 



te 



ose 



\>e 



,t^ e ' 



, s^"" s vvo s 



t e 



t>e 



a^ c 



t^ e 



c off 



to* 



2^ 



\0& 



de° 



af 



ea 



flit* 



f dV 



.tv9 



to 



t^e 



20 



!* 



of- 



se" 



o* 



as 



tff e 



t off 



to 



t(\e 



ab° 



,->je. 



3-e 



tff^ e 



is 



f a- 



d a V 



-off 



a^- 



co 1 



,te< 



* 



3-S 



tvO 



te' 



a 



tff e 



iff 



fjeff 



de 



e^e' 



2^ 



^e 1 



.TV* 



sff 



off 



as 



njo 



to 



0* 



to 



geff 



ai 



xff e 



ta 



otv 



3 e^ 



tna 1 



C ff v 



d^ 1 



.tRe 



t^e 



A.* 



to 



tff e 



^ff ei ' 



aCC ° ^e* 



otve c 



ao°" 



i^e • 



t* a 



te 



t> 6 



20 



while there is raised an example in which a CPU package is 
mounted on a mother board, it is noted that the circuit 
substrate of the present invention is applicable to many- 
cases that a substrate, onto which a control system of 
5 semiconductor chip is loaded, is loaded onto various types 
of board such as a mother board. Furthermore, according to 
the to the present embodiment , while the CPU package is a 
BGA package, the CPU package is not restricted to the BGA 
package, and it is acceptable that the CPU package is a PGA 

10 (Pin Grid Array) package or a LGA (Land Grid Array) package. 

Still further, according to the to the present embodiment, 
while there is used the chip condenser, as the element for 
reducing noises, the noise reduction element is not 
restricted to the chip condenser, and it is acceptable that 

15 the noise reduction element is a chip coil or a varistor. 

According to the present invention, it is possible 
to provide a circuit substrate and electronic equipment 
capable of reducing noises to a sufficient level. 

Although the present invention has been described 

20 with reference to the particular illustrative embodiments, 
it is not to be restricted by those embodiments but only by 
the appended claims. It is to be appreciated that those 
skilled in the art can change or modify the embodiments 
without departing from the scope and sprit of the present 

25 invention. 
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